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quadrangle, with the slope values grouped into categories. The map was = —— Tty
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distance between adjacent lines and, for the contour interval provided, _— v
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similar features may be falsely mapped due to the bending of a line upon
itself. Likewise, equal but adjacent contours produce over-estimated
slopes. Widely separated contour lines may result in an averaging of the 1983
intervening slopes. These limitations are only of limited significance.
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MAP 2. LOCATIONS OF WELLS AND SPRINGS
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EXPLANATION S
ke
Information for some of the wells on this map (comprising earlier . §§
inventories) is tabulated in the Maryland Geological Survey Basic Data Ia357
Y

Report No. 1 (Laughlin, 1966), and in Bulletin 14 (Dingman and Meyer,
1954). Supplementary wells in Baltimore County are tabulated in this
report. The supplementary well information has been entered in the
National Water Data Storage and Retrieval System (WATSTORE) of the U.S.
Geological Survey.

Since 1945, the State of Maryland has required a permit to drill a
water well in Maryland. The numbers corresponding to the permit appli-
cations are included in the well-data tabulations. Since 1973, metal tags
bearing State permit numbers have been affixed to the well casings. Much
of the well data collected for this report is contained on well-completion
forms which the driller must submit to the State upon.completion of the 1356
well. The manner in which the information is obtained can vary with each
well driller. For example, discharge may be measured by filling a bucket,
using a flowmeter, or estimation.

Wells are identified in accordance with a State-wide numbering sys-
tem. Each county is set up with a grid system based on every fifth minute
of latitude and longitude. FEach square of the grid is lettered by row and

n
Q

column. Thus, well BA-EB 158 is the 158th well inventoried in the fifth
row from the north, second column from the west, in Baltimore County.
3
NC §
) WATER WELL AND NUMBER 2
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REFERENCES
Dingman, R. J., and Meyer, Gerald, 1954, The ground-water resources, in The ~
water resources of Howard and Montgomery (i?um:ies: Maryland Depart- SSiE B
ment of Geology, Mines and Water Resources=' Bulletin, v. 14, 260 p. ‘§§' K
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Laughlin, C. 0., 1966, Records of wells and springs in Baltimore County, 8¥1 o
Maryland: Maryland Geological Survey Water Resources Basic Data Re- B g\ gg
port No. 1, 406 p. 9 =%
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SUPPLEMENTAL RECORD OF WELLS IN THE ELLICOTT CITY QUADRANGLE : :
ALTITUOE CASING D1SCHARGE 4351
STATE OF LAND DEPTH DEPTH  Q1AM=- WATER ORAW- (GALLONS DATE PUMPING SPECIFIC  USE USE  TYPE
LOCAL PERMIT 0ATE SURFACE  OF WELL CASED  ETER PRINCIPAL  LEVEL DOWN PER OISCHARGE  PERIOO0  CAPACITY  OF of of T o
NUMBER NUMRER OWNER CONTRACTOR COMPLETED (FEET)  (FEET) FINISH  (FEET) (INCHES}  AGUIFER (FEET) (FEET) MINUTE) MEASUREO  (HOURS) {GPM/FT) WATER SITE LIFT 51
BA EA 87 8A-73-3860 ENSORs MAURICE M H J DILLON 03/01/1977 525 250,00 X 21 6 400BLMR 35,00 195 2.0 03/01/1977 6.0 0.0 H W s 4
BA EA 85 RA-73-0849 BIDDLEs EDWIN L EASTERDAY 07/27/1973 520 160,00 X 33 6 ©008LMR 40,00 120 10 07/27/1973 2.0 0.1 H " s 1r
BA EA R6 8A-73-5036 SNYOERy CHAXLES W H J DILLON 1172171977 480 200.00 X 100 6 300WDCK 40,00 110 7.0 11/21/1977 6.0 0.1 H W s 1730 =117'30"
Ba Ea 87 BA=73-4967 WONOERLY+ EDWARD € C CAMPBELL 10/21/1877 480 145,00 X %2 6 300WDCK 20,00 10 10 1072171977 6.0 1.0 H w s !
RA EA 88 BA-73-5887 COLEIANNEs VINCENT H J DILLON 07/28/1978 470 300,00 X 80 6 300WDCK 20.00 230 3.0 07/28/1978 6.0 0.0 H u s
BA FA 3 84-73-2736 MATHENA, BREMEN H J DILLON 02/10/1976 450 125.00 X 60 6 4008LMR 35.00 40 10 02/10/1976 6.0 0.3 H W s 3
BA FA 6 BA-73-5885 CONAWAY+ JOHN H J OILLON 07/17/1978 460 290.00 X 251 6 3000ELL 105.00 10 10 07/17/197R £.0 1.0 H W s — = o
BA FA S 8A-73-3801 HARR1Ss MARGRET H J OILLON 01/10/1877 440 175.00 X 115 6 300STRS 40,00 10 10 01/10/1977 6.0 1.0 H W s A losg <3
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4350 t ;g
FINISh CODES PRINC1PAL AQUIFER CODES WATER USE CODES SITE USE CODES L1FT TYPE CODES fa) §§
"""""""""""""""""""""""""""""""""""""" <
X OPEN HULE 400BLMR BALTIMORE GNEISS H  DOMESTIC W WITHDRAWAL S SURMEWSIHLE | =
300WDCK  WOODSTOCK QUARTZ MONZONITE i
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SUPPLEMENTAL RECORD OF SPRINGS IN THE ELLICOTT CITY QUADRANGLE 3
X
o
TOPOGRAPHIC USE OF 8
NUMBER OWNER ALTITUDE SETTING AQUIFER YIELD DATE TEMPERATURE pH WATER i
o
~ 3
BA-EA 89 Schlee, Inc. 450 hillside 300 Woodstock Granite 1 02/06/1979 3 6.9 unused ar
= 1 i3
BA-EB 289 Hill, F.G. 490 hillside 400 Baltimore Gneiss 3 02/06/1979 3 6.9 unused i E:%
43
©
BA~EB 290 Mann, Thomas 460 hiliside 400 Baltimore Gnelss 5 02/06/1979 4 6.9 unused ¥
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WATER LEVEL, IN FEET BELOW LAND SURFACE

DEPTH TO THE WATER TABLE
By
Mark T. Duigon

EXPLANATION

This map shows the distance from the land surface to the water table
(top of the zone of saturation). The map is based on drillers' well-
completion reports supplemented by soils maps and observations of springs,
swamps, and other natural features. The map shows that the water table is
generally shallowest near streams and deepest under summits of hills and
ridges.

The position of the water table is not constant, but fluctuates in
response to various stresses, chiefly precipitation and evapotranspira-
tion, The water table is usually highest during the spring and deepest in
late summer. Infiltrating precipitation tends to raise the water table,
but much of this water may be removed by evapotranspiration before reaching
the zone of saturation. Loss by evapotranspiration is most notable during
the growing season., Fluctuations in the flow of springs may indicate
changes in the position of the water table. A spring which usually flows
all year may cease during a prolonged drought because the water table has
declined to some point below the spring mouth. The map presented here is
generalized, showing average depths to the water table.

Figure 1 shows a 19-year record of water levels in well BA-CE 21
measured periodically by the U.S. Geological Survey. This well, located
near Jacksonville, Md., shows the seasonal variations that are character-
istic of most wells. It also shows variations in annual mean levels.

A discharging well produces a lowering of the water table (drawdown),
but, in the Piedmont, the effect is usually restricted to the immediate
vicinity of the well, and as soon as the pump is shut off, the water level
begins to return to its former level. The amount of drawdown varies
considerably, depending on pumping rate, duration of pumping, and the
hydrologic properties of the aquifer.

In some areas, rainwater infiltrating the ground encounters an imper-
meable barrier and saturates the soil above it, while the material below
the barrier remains unsaturated. The surface of such a saturated zone is
known as a perched water table. In the Piedmont, perched water tables are
not as extensive as the main water table and are usually temporary. They
are not shown on this map.

APPROXIMATE DEPTH TO WATER TABLE
BELOW LAND SURFACE

S S ‘ ——
I
j L i L £ 1
Less than 10 - 35 Feet Greater than
10 feet 35 feet

1 i 1 1 1 L 1 1 1 1 1 | 1 1 1 1

1
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Figure 1. -- Hydrograph for well BA-CE 21, Jacksonville.
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WELL SITE SELECTION STRATEGIES sy | 4 .
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Well yields in the Ellicott City quadrangle exhibit a great degree of \A_ GEOHYDR(?LOGIC UNIT 4: This unlt.ls composed of one small area under- >7 & S §
variability, even within small areas. Most domestic well sites are chosen \ \ lain by the garnet-staurolite facies of the Loch Raven Schist N
to meet regulations with respect to lot boundaries, location of septic NN and two areas underlain by the garnet-kyanite facies. This is €
tanks, and other factors which do not relate to well yield. This practice the least productive unit with reported yields of 64 wells rang- 500 e .l
limits the availability of well sites, especially on smaller lots. When ing from O to 60 gal/min, Median yield is 3 gal/min and the mean @
greater yields are required, such as to supply commercial establishments, is 5.9 gal/min. Figure 3 shows the distribution of well yields 3
sites should be chosen more carefully. calculated from specific capacities. Specific capacities range o “58.3

from 0.00 to 6.0 (gal/min)/ft. The median is 0.05 (gal/min)/ft @ : §

Although the yield that a well will have cannot be predicted, it is and the mean is 0.33 (gal/mlq)/ft. Well depths range from 60 to 58 3 4 z
possible to increase the probability of the well obtaining a sufficient 600 ft and the median depth is 172 ft. 15 ¢ %
yield if the optimum site is selected. The potential of a well site . . 1 . A > s8] + o - E'é
depends on such factors as rock type, topographic position, and extent of The risk of being unable to obtain a well adequate for domestic g T {_/ S o
rock fractures. These factors can be evaluated using maps and aerial use on the first attempt is rather high ‘(22 percent of reported 7 3 o§
photographs, but need to be verified in the field. yields are less than the 2 gal/min considered adequate for do- o 2 §§

mestic use). Wells are also, on the average, deeper in this unit %\ O . @ q §§
. . . . . !

The map presented here evaluates ground-water availability on the and therefore more expensive. Homes in this unit, if not sup- . B . 3]
basis of geologic mapping units used by Crowley and Reinhardt (1980). This plied by public water systems, may require s‘pec1a11y designed S o '} S 50 - LI %l i
stratigraphic nomenclature does not necessarily follow the usage of the water-supply systems and the use of conservation methods. (8ee, =¥ ) < Al A ’ vd Ut e R
U.S. Geological Survey. Wells grouped by geologic unit were compared using for example, Wright, 1977.) The likelihood of obtaining a well 51p e )n S . sz = d 3 3 VAR~ NI 2 4
the Kruskal-Wallis nonparametric statistical test. It was determined that capable of meeting demands greater than a few gallons a minute 1s = i N D : e e N TN 2, .
three groups were present; these are described below. very low (9 percent of reported yields exceeded 10 gal/min), but & A L ; TN iy Sy Iy 3 ara

the odds can be improved if the well site is carefully chosen - et A0 L VANV + a0~ 2 - o |l
with respect to geohydrological factors. 2, 0 N e \ < = y : R fl P £
4 7 ’ o v (eS8 WA AN SN D2 73 N
EXPLANATION LY Q g @) : . iy o W/ A ‘&. A\ ) -
. Blay 9 1 AN S D\ P L To
UNIT I, underlain by Coastal Plain sediments, occurs elsewhere in Balti- 80 ‘}a ) AlisetON L ) 3 I G . BRIV — B8

more County. The Coastal Plain sediments in the Ellicott City quad- s i ( 00—Z L Ae 2R S N: ebbvill\N . | A .

rangle (Patuxent Formation) are too thin and restricted to be of any w70 [ SR W &/ i al © 5 I & Z

importance as an aquifer; wells in those areas are completed in the ] _ X ~ 7.

underlying crystalline bedrock. Y60 o Figure 3. Distribution of 5 5 : b

2 well yields, Ceohydrologic 7 e
w504 R Unit 4 ( 64 wells ). 0 / = A4\
o ! ! 2 NS 5
w ~ 5 > X A
o 2 20 / o0
£ 30 B = NP\ i 4
w & = S
GEOHYDROLOGIC UNIT 2: This unit is composed of areas underlain by Q204 I~ § 7 N
Mount Washington Amphibolite, Hollofield Layered Ultramafite, w e
and metadolostone present in some areas of the Rush Brook Member o 101 5 7 N N\
of the Loch Raven Schist, a g D 0
: . s th ter th o
Reported yields of 36 wells range from 1.3 to 40 gal/min. The lcsoitiay 2-7 8~15 el &
median yield is 10 gal/min, and the mean is 11.6 gal/min. Figure 9 W\ !
1 shows distributiqn‘of well yields calculated from specific YIELD CLASS ( IN GAL./MIN.) % N T
capacities. Specific capacities range from 0.01 to 3.0 for! 50faeto it rddwn 3 .
(gal/min)/ft. The median is 0.51 (gal/min)/ft; mean is 0.72 S 5 X
(gal/min)/ft. Well depths range from 25 ft below land surface to N 4

750 ft; median depth is 69 ft.

Wells drilled in unit 2 will generally be adequate for domestic
use, and, with proper construction and design may serve for some
municipal, commercial, or industrial supplies.
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SUMMARY 3
N o
80 g i
Records of 553 wells analyzed for the Ellicott City quadrangle and n & : ST e
70 4 - vicinity range in reported yield from 0 to 100 gal/min; the median is 6 : ™ $ o (P
4] gal/min and the mean is 8.3 pgal/min. Of the total number of wells ana- § ! NS B
= 60 —1- Figure 1. -- Distribution of lyzed, 13 percent were reported to yield less than the 2 gal/min considered & P e SR &
3z il well yields, Geohydrolegic in this report to be adequate for domestic use. (Specially designed water- i L JANS ’f'“ 7
1 504 - Cnit 2 ( 36 wells J. supply systems may enable some lower-yielding wells to serve domestic < 2= b e .
O needs; see, for example, Hunt, 1978). Specific capacities range from 0.00 o\ PN 7] %60
w 40- = to 6.1 (gal/min)/ft. Median specific capacity is 0.15 (gal/min)/ft, and 3 Ry VI (y”
o the mean is 0.35 (gal/min)/ft. Figure 4 is a specific-capacity frequency // A ol Y
5 304 - graph which indicates the differences in distribution of specific capacity w7 “§ S 2 ‘j” q
= among the three geohydrologic units. Depths of wells range from 25 to 890 < SF. | ANA
w204 | ft below land surface. Median well depth is 144 ft. s N & p ? .
% ey > .,: 4 .“? .
& W07 - A G RNA
B . " e ¢
Iess?man = — aronter man O Well with reported yield less than 2 gal/min. . AN 1 "v'.f,'::'
- -15 15 7 N VA
O o
‘ Well with reported yield greater than 15 gal/min. y \J
]| AR \

YIELD CLASS ( IN GAL./MIN)
for 50 feet of drawdown
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GEOHYDROLOGIC UNIT 3:‘ This uan covers over half of the E111‘cott C}ty 99—y Guohydrologic Unit 2 ///. — 9/ O i { 350 52
quadrangle. It is underlain by a variety of rock types including 98— 4 Geohydrologic Umt 3 /// — . . O \ 0%
granite, schist, quartzite, metalimestone, and gneiss. 9| — @ Geohydrologic  Unit 4 "1 — wag | Ay \ F;§
z oo T ] — . 7AW i 5t
Reported yields of 453 wells in the Ellicott City and nearby 2 eof— » /' _a} 0 0 ‘) i%
quadrangles range from 0 to 100 gal/min. Median yield is 6 s 0 // A b 4% Y =
gal/min and the mean is 8.4 gal/min. Figure 2 shows distribution E LIt AT — K. : N\ ) T = .
of well yields calculated f ifi iti ER B £ = X ) . & &&
yields calculated from specific capacities. < a0l ] ] i y N e . . . . 13
3 30 / | 1 — e @ \ / o . o RS 5 = - §§
N B ° )| P R . 3
Values for specific capacity range from 0.00 to 6.1 S 20f~ "/_//"/ — 'S% DS A b : 73 3 ,?P 2 / A - s L (T =\ i3
(gal/min)/ft. The median is 0.14 (gal/min)/ft and the mean is 10— s / — £ Pine el /7 -2 - \ k o B dlio U @ s z 3 ‘ YA I WG o -] e
0.32 (gal/min)/ft. Because most of the wells analyzed in this 5t— | — of QOreblardd o ° Bl - N e - . X e A - Ib / ~ &2 6% 87 i - RN
group are domestic wells (usually located for convenience and Py ¥ - ag 0 \\ ; 3 i <% e ‘ A G 5 8 \ﬁ\ ; / Z < «.' % '..'3:\2:\: w N
regulation compliance), the statistics may underestimate the po- 0G0 0] a5 o Eﬁ' 1 / 7S = TP L [®) % ) ¢ ete s v Ry S Q I
GRCL IO e g el eys Ji SR s o e el Gy SPECIFIC CAPACITY, IN GALLONS PER MINUTE PER FOOT N \ / T\ Sk \“'\ }o N % ¥ N 4 AT 1 A \*
site location and improved techniques of well construction and ' g N el \ ) f ) X ;.... NS o R RS
development, such as hydraulic fracturing of the aquifer. S { . 1 /]S ey . ?-. fleg A oo N 7 RIS 3 - .::.,'.::,': '@._.{':’ g RO\ 0ed N
S - \ 3 . A 2 N 3 g # > ) .~ \ RS 8 -:E ¢ 3
Well depths range from 45 ft below land surface to 890 ft. Figure 4. -- Cumulative frequencies of specific capacities j a I R O = N ) 2 5 7 B A ‘\ e b :‘é’;
Median depth is 145 ft. of wells in the three Hydrogeologic Units. o b by X 2 b ‘ ¥ N / L) / 25 - ; T e ggzg
= 3 \ . 4 3 [ S S AN N oy ) S is
| V ) f %) 5 3 ) A \ g L 1 z
Water quality varies in this unit, depending on the type of rock B 5} W S/t 3 \ v 1 A Al Oo ) / > oy ' [ L ke @ 2 JA 0 e S:
from which the water is derived. It is generally suitable for 43 / 3 ) - e, ¥ "N BN - | A — < Y I D ON R X B A\ AT [ 3
domestic use, but in some areas (underlain by schist or other > o3 \;3 @ 3 . f Ve £ 2 N ) 00 2 8 ST dE u
acidic rocks) it may be rather acidic and require plastic plumb- Sy r B > . q e 24 A i HY g
ing or other special consideration to prevent reaction with \\—7‘«\ R 5 ) S ¥ . . . =
solder and copper pipe. \ - 3 . 3d d N . \ Y Q e b
\ ARy 5 & [ Gl \ \
REFERENCES & U A SES 5 o
520000 o W\ 4 = Z 2 - S G L ‘/I ]4;_47
FEET &) 3 X 3 S
Crowley, W. P., 1976, The geology of the crystalline rocks near Baltimore X = ‘ ) A N N
B and its bearing on the evolution of the eastern Maryland Piedmont: o] \ a,.
n 70 Maryland Geological Survey Report of Investigations No. 27, 40 p. \ D Qo? f > S y 4 /
= } ==z . nig . Vo, N \\
§ 601 Fig:z;lz.ieldls)isézj;zusig?ooic Crowley, W. P., and Reinhardt, Juergen, 1980, Ceologic map of the Ellicott ) < - ~ e o QAR S » B 8 \ N
| Unit g ( 455 well}s' ) g City quadrangle, Maryland: Maryland Geological Survey, scale ¢ § B o \ 7 Y N / ’}|. NI
5 507 : 1:24,000, 1 sheet. X 5\ N (O 9 5 0 X . 3 \ i (A
SO \V/'— . 4 / AYAD \ .
_ - - D °
3 40 Hunt, Joel, 1978, How much is enough? A minimum well formula: Water Well . | S y AR /) = -.\\ | sqgooom
< 30 L Journal, v. 32, no. 2, p. 53-55. 5 2A j\ / R0 g ) SR > ~ 3 oo =
[ 1 . el F2Ny- SO\ . 3 )y D e
pra Qo . == % 7. o A Wi AT (P N . b N S5 39°15
w Rohlf, F. J., and Sokol, R. R., 1969, Statistical tables: San Francisco, . = BT T o 1 —— 1 3 5 @ linremon—ozoLosic Ak survey. MEEIORlguncTvia 1978 |
o 2 = . m 342 3 (SAVAGE) | 45 4730 45 147000m D
Y 20 : W. H. Freeman, 253 p. 76°52'30 . € @ 5662 11 NE  WiSY i kmibaE s o mi dFES
a - ALy - ] 1 MILE
= 10 - Sokol, R. R., and Rohlf, F. J., 1969, Biometry: San Francisco, W. H. ” R | S T B — ] S ———
Gty U0 i " D RN N | e TG
less than greater than b jon 1 5 o 1 KILOMETER
2—7 8"]5 1 (== o = —— —— ——— —————— = ——————
m“ﬁd o CONTOUR INTERVAL 20 FEET
YIELD CLASS (IN GAL./MIN.) Topography from aerial photographs by ZOMIS NATIONAL GEODETIC VERTICAL DATUM OF 1929
for 50 feet of drawdown photogrammetric methods. Aerial photo-
MARYLAND

graphs taken 1943, Culture revised
the Geological Survey 1953.
Photorevised 1974.

by

UTM GRID ANO 1974 MAGNETIC NORTH
OECLINATION AT CENTER OF SHEET

1983

QUADRANGLE LOCATION




HYDROGEOLOGIC ATLAS ELLICOTT CITY QUADRANGLE BALTIMORE AND HOWARD COUNTIES . MARYLAND
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. Where centralized sewage systgms are not_ava1lab1e, wastes‘fr?m in- UNIT II: Conditions in this unit are not as severe as in Unit I, but Q > A )L BN\ v, ) f" e d & ISR 3 Y . “ng
dividual homes must be disposed of in comparatively small areas within the they may work in combination to adversely affect disposal sys- g F RS ¢ NN L U ): - P Y Y g 7 2. e < ;
10?. These wastes are composed of many dlfferenF substances, including tems. Because of its variability and marginality, careful on- g Y et R e A o) e ST AN Y u 3 d W S 9 é 4ok E / ) I
urine, fecal matter, laundry detergents and cleaning compounds, and food site evaluation is of particular importance. This unit includes ; G Y= Mo W =\ SR FHIN T g : ¢ ] 0 2 8) v TO UK Y Z S é
scrapﬁ—Tall transported out of the house as a slurry by mixing with large areas having moderate (15 to 25 percent) slopes and areas having / N7/ 8¢ EN & N /- P T %\ f / 4 S CRRE e A N - B \ 4 % S 750 Q
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environment and perhaps adversely affect the water-supply system. fore difficult to predict the characteristics necessary to esti- o ; . N NN Y e i e ) =7 N 7 > P 7 83
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HYDROGEOLOGIC QUADRANGLE ATLAS NO.21
ELLICOTT CITY QUADRANGLE MARYLAND

by Mark T. Duigon

INTRODUCTION

This altas describes the hydrogeology of the Ellicott City 7 1/2-
minute quadrangle in southwestern Baltimore County and northeastern
Howard County, Maryland (fig. 1). The information contained herein is
intended for use by planners, health officials, developers, environmental
consultants, and anyone else concerned with baseline hydrogeologic data
and the effects of hydrogeologic factors on development.

The Ellicott City quadrangle lies within the eastern division of the
Piedmont physiographic province. The land surface is generally undu-
lating. Stream valleys vary from steep to gentle.

The climate of this area is humid temperate, with an average annual

temperature of 54°F and an average annual precipitation of 41 in. (Vokes
and Edwards, 1974).

The Patapsco River which divides Baltimore and Howard Counties drains
most of the quadrangle area. The Patuxent River drains the southwest
corner of the quadrangle. Gwynns Falls, which empties into the Middle
Branch of the Patapsco River drains a narrow portion of the eastern edge
and the northeastern part of the quadrangle.
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Figure 1. -- Location map.




A permanent gaging station, located on the Patapsco River about 0.3 mi
south of Hollofield, has monitored daily flow since 1944. Low flow has
been estimated for a site on the Little Patuxent River 0.4 mi east of Pine
Orchard by correlation with a downstream station (Walker, 1971, p. 153).

Interstate 70 and U.S. 40 are major highways leading west from
Baltimore City. U.S. 29, leading from Washington, D.C., presently termi-
nates near the center of the quadrangle. Liberty Road (Md. 26), leading
northwest from Baltimore, provides a corridor along which extensive sub-
urban residential and commercial development has occurred. Residential
development has also occurred in the south and east portions of the quad-
rangle,

GEOLOGY and SOILS

The stratigraphic nomenclature used in this report is that proposed
by Crowley (1976) and does not necessarily follow the usage of the USGS.

The oldest rocks in the Ellicott City quadrangle belong to the
Baltimore Gneiss, of Precambrian age. This unit formed a shelf in Paleo-
zoic time upon which various clastic and carbonate sediments were de-
posited. Downwarping and uplift of this continental edge were controlled
by plate-tectonic activity and sedimentation. The sediments that accumu-
lated belong to the Glenarm Supergroup. Continued convergent plate motion
resulted in the development of large thrust faults that stacked mafic and
ultramafic rocks (Baltimore Mafic Complex) upon one another. Compressive
forces relaxed, and erosion followed. The stacked thrust sheets were
subsequently emplaced northwestward onto the former shelf, and the entire
section was subjected to erosion and injection by granitic material, form-
ing bodies such as the Ellicott City Granite and its associated injection
complex.

The youngest crystalline rocks in the quadrangle are diabase dikes of
Mesozoic age. These dikes were intruded along north-northeast-trending
fractures in the older rocks. Exposures of these rocks are rare, and in
this area they have no topographic expression but, rather, their presence
is usually indicated by surface distribution of weathered clasts.

Lower Cretaceous sediments (Patuxent Formation) overlie the crys-
talline rocks in the southeastern part of the quadrangle. These are
continental sands, gravels, silts, and clays that were deposited along
braided to meandering streams and in associated flood plains and swamps.

Alluvial deposits of Quaternary age occur chiefly along perennial
streams. Characteristics of these sediments depend upon source rocks and
geomorphic setting. Accelerated rates of deposition have occurred as a
result of deforestation and initiation of agriculture. Current con-
struction regulations require erosion and sedimentation controls to miti-
gate the effects of increased erosion.




Mechanical and chemical agents of weathering have been affecting the
rocks of the Piedmont since Mesozoic time. The altered material formed at
the surface of rock (or sediments) is known as soil. The nature of a soil
at a particular location is a function of several parameters called factors
of soil formation (Jenny, 1941):

s = f (cl, 0, T, Py, Lty «.a).

This simply states that a particular soil's characteristics (s) are a
result of the interaction of climate (cl), biological activity (o), topo-
graphy (r), parent material (p), time (t), and other factors. Therefore,
even though the bedrock in the area of the Ellicott City quadrangle is
quite uniform, minor differences in the other soil-forming factors have
led to the development of different soils.

HYDROLOGY

Ground water stored in the intergranular pore spaces of unconsoli-
dated soil material (overburden) is transmitted through the crystalline
rocks of the Piedmont by means of fractures and joints. Most wells in the
Piedmont are drilled through the overburden and into fresh rock. The
amount of water produced by such a well depends, in part, on the number of

fractures .that the hole intersects and the extent of the network of inter-
secting fractures. Figure 2 is a diagram of ground-water occurrence in the
Piedmont showing the hydrogeologic factors involved in well performance.

Figure 2. -- Wells in Maryland Piedmont. Well 'A' may go dry during a drought
as the water table is lowered. Well 'B' intersects more interconnecting
fractures and is assured a good supply, even if the water table is low-
ered. Well 'C' yields a sufficient amount of water but is subject to con-
tamination from the septic system located up-gradient.




The generalized pattern of water circulation is known as the hydro-
logic cycle (fig. 3). The hydrologic cycle is the idealized movement of
water as it is recycled through the earth and atmosphere. Water may be
temporarily detained, but net losses or gains to the hydrologic cycle are
negligible. A quantitative evaluation of the hydrologic cycle in a partic-
ular region can be made by use of the hydrologic budget:

P =R + ET + AS

precipitation,
runoff,
evapotranspiration, and

change in storage.

Precipitation is the source of water in the Piedmont and is balanced
by losses due to surface flow (runoff); release back into the atmosphere
as water vapor (evapotranspiration); and changes (gain or loss) in the
amount of water in storage in the ground.

Water quality is affected by the substances with which the water
comes into contact. Ground water usually dissolves some of the minerals
present in the rock and soil through which it passes. The intended
use determines the suitability of water of a particular chemical nature:
Water that is fit to drink may not be suitable for certain industrial
applications. Steam boilers, for instance, require water that has a
lower dissolved mineral content than potable water.
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Figure 3. -— The hydrologic cycle.




MAPS INCLUDED IN THIS ATLAS

The information in this atlas is presented as five maps, each prepared
on a standard 7 1/2-minute topographic quadrangle base:

Slope of the Land Surface, by Maryland Geological Survey.
Location of Wells and Springs, by Mark T. Duigon.

Depth to the Water Table, by Mark T. Duigon.

Availability of Ground Water, by Mark T. Duigon.

Geohydrologic Constraints on Septic Systems, by Mark T. Duigon.

These maps are designed for broad planning purposes and are not in-
tended to substitute for detailed onsite investigations where required.
Boundaries may not be exact because of map scale, data quality and distri-
bution, and judgment required for interpolation.

CONVERSION OF MEASUREMENT UNITS

In this atlas, figures for measurements are given i1 inch-pound
units. The following table contains the factors for converting these inch-
pound units to metric (System International or SI) units:

Inch-pound Multiply For
Unit Symbol by Metric Unit Symbol

inch (in.) 25.40 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
gallon (gal) 3.785 liter (L)

gallon per (gal/min) 0.0631 liter per second (L/s)
minute

gallon per (gal/ad) 0.0438 cubic meter per (m3/s)
day second

gallon per [(gal/min)/ft ] 0.2070 liter per second [(L/s)/m]
minute per meter
per foot
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